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*%Eﬁ;,m Capstone: A Big Small Company

2

Founded 1988

1998 commercial launch

ISO 9001-2000 UL-certified
100% microturbine focused
/4 USA and foreign patents
3rd & 4 generation products

>2,400 30/60-KW production
units sold and shipped

>3,300,000 cumulative hours
of operation worldwide

Very strong balance sheet
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%ﬂ.ﬂm Distributed Generation:

An Excellent Supplement to Centralized Generation

Distribution End-User Load Backup Power

Transmission

‘r ...but for distributed
generation to become a true

supplement, it must be safe,

reliable, clean, simple,
flexible and affordable.
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e Why MicroCHP Makes Sense
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v' Clean Emissions — Install Anywhere

v Onsite Generation — Secure Power

v’ High Efficiency —s Economical *° X

Good for Environment
Conserves Fuel Resources
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Sl The MicroCHP Opportunity

Three Major Applications:

Sk zm

v Direct Exhaust

v Hot Water

v' Cooling
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MicroCHP vs Traditional Systems
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W MicroCHP Payback Example

ElCHP Maintenance Cost
OCost of CHP Gas

O Awoided Traditon al W ater
Heater Gas Cost

B Avoided Site Dremand
Charge

O Awoided Electric Uility
Costfor Site
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2
Example CHP Systems with the following
Characteristics:
0,000
120kW Rated Output $20,000 -
110kW Avg. Electrical Output ~ **™"] Srieini
220kW Thermal Load S
5,000 hr per year Operation f :;iz |
Electric Utility Rates: e
= ; <L 20,000
::. 10 per kWh ——
b 5 Qemand Jnsa |
Gas Utility Rates: &
Tradition al hicroCHP

35 per MM BTU
5.01 per kWh Maintenance Cost
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e MicroCHP Rate Sensitivity
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3 Year CHP Payback vs Electric & Gas Rates

0.15
0.14

4,000 HisX1 5 000 HrsY1

0.13
0.12
0.11

010 - 6,000 Hrs™

0.0

0.05 | ¢

Electric Rate ($ /kWh)

Previous Examples 0.07 4,
.10/ Ivh
$ 5/ MMBETL 0.05

1 2 3 4 & 6 7 8B 9 10 11 12
Gas Rate ($ / MMBTU)
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The Direct Approach
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+  Uncontaminated exhaust stream

¥
¥

No lubricant vapor because there is no oil or other lubricants

No oil-fouling of heat exchanger interior or of direct-drying
process

« Example: Array of 44 C60 (2.6 MWs) at Sanyo Chemical

v
¥
v

Untreated exhaust is ported directly into chemical driers
Dries polymer product | I

y L
i
[
- |
=g

Polymer product is used - e B . =
to absorb moisture ot i ]

Oil vapor would render = == BaseElE

the product useless 4 .

Only uncontaminated '

exhaust heat is usable

This system has been
operating since April ‘02

Part of the 44-unit aray of CEQs at & Samo Chemica plant in Japan
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*-‘-5"{"4' Hundreds of MicroCHP Sites Wﬂﬂdmde
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......

Emldlng heatl_
_ Brazil
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ﬁ‘:ﬁ;,m California State University

s
Northridge, CA

+ Boiler offset
+ 6 x Model C30

« 2 Unifin heat exchangers
« 10 am - 6 pm operation
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M- More Combined Cooling/Heating/Power

%Eapsmne

Heat-driven absorption chilling

A - 4
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Heat-Driven Absorption Chilling

Harbec Plastics Factory:
Rochester, NY

Grid is backup

Primary pawer 25 30-kW mml:nturbmes
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e The Harbec BCHP Project
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Uses for Waste Heat

!

ﬂffme HVAC in Summer

‘ Radlant Fiaur Heatmg
17.000° of 1 diameter tubing

Carrier Absorption Chiller
Converts 210° Hot Water to 44°-47° Chilled Water
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W University of Maryland BCHP Installation
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%Capmm Major BCHP Components

SOLID DESICCANT SYSTEM

MICROTURBINE 3000 CFM of dry

airta RTuUz2

150kW(512,0007)

; s S —l

Natural Gas

215 kW
o 63 kW (18 tons) chilled
T ' ABSORPTION CHILLER water to RTU 2
Air to Zone 2
“Btu/hr 1 kW 59 KW electric power 1o building
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Wi Capstone C60 with Broad Chiller
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*EEPEM SCAQMD Capstone Installations
Zn

Southemn California siles operaling Capstone MicroTurbines
supplied by the South Coast Air Quality Management District

Installation Sites

Source: wawewapep.ud edusgmd
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%ﬂ.ﬂm Rule 21 Interconnection

+  Expedited utility [ Wevwtod sucondoy oy
interconnection process 4 o

| Fovest Exportad?

¢ NO
+ CEC certification | EoveiE

WWww.energy.ca.gov/distgen [Rsuregats Capacity < 16% o Lia Section Pask Load?

CLUPFLE -

Starbing Wokage Diop Sereen Mat?

+  Capstone microturhines are ]

Kvs 11 ol Lags T

Hos i
certified to meet Rule 21 ] vo
technical requirements | [/ stoncioncuns o s

TES

k.
Mla ot Ling Configuiatian Soresn™

WEE | |

WEE

QUALIFIES FOR INTERCONMECTID: COST ESTIMATE AND

B A IHTER 1 TG SUEJECT TO
=L FIED INTERCONMEL TILN SUFFLEMENTAL

REQUIREMERT 5

SUHEDULE FOR
INTERCOHNECTION
STUDY

GUALIFIES FOR »1 TILITrP“lE I ES
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%ﬂ.ﬂm Existing Utility Interconnections

Partial list of Utility-interconnected installations:

Region Utility

California SCE, PG&E, SDG&E, LADWP

New York ConEd (both radial & network), LIPA, NYSEG,
RG&E, NIiMO

New England Northeast Utilities, Ul, Green Mountain Power

Atlantic States | PSE&G, PPL, Allegheny, GPU (15! Energy),
BG&E

Central States | ComEd, NIPSCO, First Energy
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S CARB Certification
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« January 1, 2003 CARB initiated new requirements

v For any installation not covered by local air
management districts (e.g. SCAQMD does not cover
microturbines)

v Ref www.arb.ca.gov/enerqgy/da/dg.htm#DGD for
additional information

* Qutput-based standard

v Several emissions measured

For example 0.5 Ibs/MWh NOx (0.71bs/MWh for CHP)
v Emissions weighted

30% at full power

30% at three quarters power

20% at half power

+ Capstone C60 MicroTurbines are CARB Certified
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ﬁ‘:ﬁ;,m CHP Incentives — CA is most active!
s

« California Public Utility Commission (PUC)
v Self-Generation Incentive, AB970
30% rebate on capital, installation & tax for microturbine CHP
systems (40% if biogas)
PG&E, SCE, SoCalGas, SDG&E
Limitations
« Finite pool of funds each program year

+ 3-yr service agreement required

+ Incentive capped at 1 MW per customer per year. maximum
1.5 MW total project size

« Los Angeles Dept. of Water & Power

v Customer Generation Rebate Program
Up to $2,000/kW for microturbine CHP systems

+ Special CHP gas rates
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M;m MicroTurbines
2y

wer
wlling
when and where

— need it
& mple




